Interaction with the nuclear matrix of a chimeric construct containing a replication origin and a transcription unit.
We have studied the interaction of a chimeric construct containing an origin of replication (from bovine papilloma virus) and a hormonally regulated transcription unit (long terminal repeat from the mouse mammary tumor virus, driving the v-Ha-ras gene) with the nuclear scaffold and matrix from mouse fibroblasts. We used two experimental approaches because the nuclear matrix protein composition depends largely on the isolation conditions, making its definition mostly operational. In situ studies and in vitro experiments performed in 1361.5 cells, a cell line in which multiple copies of the construct have been established, indicate that two interesting regions of the construct interact with the nuclear matrix. The first region is located in the v-Ha-ras gene 5'-flanking sequences. These sequences come from the Harvey virus and contain a piece of the virus like 30S (VL30) sequences in which the v-Ha-ras gene is embedded. This DNA fragment was coupled to the thymidine kinase (TK) promoter driving the reporter luciferase gene and assayed in transient transfection experiments. Its insertion, in the sense orientation, upstream of the TK promoter resulted in a moderate enhancement (2-3-fold) of the luciferase activity. The second region is the most interesting from a physiological point of view. It contains the plasmid maintenance sequence 1 (PMS-1) and the core origin of replication of the bovine papilloma virus. Differences in the results from in situ (nuclear scaffold) and in vitro (nuclear matrix) experiments suggest that the components involved in the interaction with PMS-1 and the viral origin of replication are different. This may be of importance in the context of the recently proposed view that PMS-1 could be part of a composite origin of replication and provide information at a distance.